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(57)Abstract: 

PURPOSE: To produce a lens through a simple 
production process with no influence of thermal stress 
at the time of bonding a lens array board and a wafer. 
CONSTITUTION: Predetermined layers 12-15 are 
formed on a semiconductor substrate 1 1 thus forming a 
light emission element. A substantially spherical lens 18, 
approximated at sixteen stages, is formed by repeating 
the photolithography process and etching process four 
times on the surface of the semiconductor substrate 11. 
A rear surface electrode 19 having an opening wider 
than an emission region 17 is formed on the surface of 
the semiconductor substrate provided with the lens and 
a surface electrode 20 is formed entirely on the surface 
of a cap layer 15. Since the lens can be formed easily on 
a bonded substrate by the semiconductor process, 
problem of thermal stress due to bonding can be 
eliminated. 





LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 



http://www19.ipdlj'po.goJp/PA1/result/detail/main/wAAAK0aqTPDA40... 2004-04-22 



Searching PAJ 



ffllOIXI 2 / 2 



[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



http://www19jpdljpo.go.jp/PA1/result/detail/main/wAAAK0aqTPDA40... 2004-04-22 



Citation 



#P?i^8-255933 



(43)^130 ¥^£8^(1996) 10^ 1 B 



(sDint.ci.' msm^ itf^sa*^ fi i^mm^mm 

HOIL 33/00 HOIL 33/00 M 

N 

G02B 3/08 G02B 3/08 







FD (:i:12K) 


(21)t±JiS#^ #Sa¥7-82087 


(71) A 


000002945 












(22)mgSB ¥^S7^(1^95)3^15B 






a±SBjio#ft6 






m^m mm 










a±^BJ10»ffi :t 












(72) 












3±^BT10#ite :t 












(72)%^# 
























(74)-f^iSA 















(54) mm(D^mi i/>x-#:s^s^^^^?BLUJ-?-©mffi*s 



(57) [SSi^j] 

m^] mm^&m 1 1 <D±\zm^m 1 2 ~ 1 5 

L T 7 ;t h U V ^ 7 ^- IS*5 J; tXx y ^ > if ^ 4 
\s!imK)m-tz.ii\zxr). m (b) tr^fi^TSi eg® 



16a 



17- 



18 T » t f T 



20 



























1 1 



-15 
-14 



] 13 

\Z 



-11 



( 2 ) 

1 

yu^jiuyXfH-viD^mi-i. ^^(Dyu^-)vu>xm 
<Dmmutwm<Dy u^)i'U>xm\Hizis\,^xmim'p'b' 

«P >X4''i>a5=fc 0 ^fflSiSo:;^**;*:^ i: * 

^mfr^m:»m 1 icfs«cD^>x— f*:M¥»«^%7t^ 

3S 1 ~ 4 ©V^-rnd^ 1 ^(ClEifc© >X— 

[«3^^^7] si}f2ix>x^tg^*fc-r®aj^*««, ^ 

^t-r'5i**3gi~6©vi-rn*'>in{cfs«®k>x— 40 

c^*^8] mmu>xmm'^W:rc-rm^mmt. ¥ 

ibTjg^$nTVi«.;i<i:$i#mi-r^»3jejs 1 ~ 6 © 
^^•rn*^imizmm(Du>x-i^m^mi^^ytmT. 
im^m9] mti\y>xmmt:mrz-rm^mmt, * 

fl^^snxv^^ e: i:$:#mif •siijjc^ 1 ~ 6 ©vi-rn 

[if:^^3Slo] ^mt^&m±iizm&m^mmj^0^\^x 50 



#M¥8 - 2 5 5 9 3 3 
2 

izjiijMtiuyxmm^m^-r^mmmmmmzmmv 
p >x*sijfi-r-5 =t 5 ic Lfe d t i-r 1/ >x- 

[i«*jsi 1] ^mi^&m±\zm&m'^mmmmhx 

m^m^mr)mTz.ii\z^Dmmu>xmm^m^t^ 
t-r >x-<ifS*»#:%3t^^osai£;^fe. 

CO 0 0 1] 

^^3-a:i$ofci/>x-*M¥^«^%^*^> ms^m^ 
^m^<Dmm:^m\zm-r^'h(Dx&^, 

[0 0 0 2] 

[t^^cDs^s] '^^(Dmytmmtuyxmmt^m.^^ 
mm'^-ji^rnvx/^y^—yvTcmz. ^o^^sco 

Bf^^gtcU'>X*g'&Lfcfe©*^-a&«). 

[0 0 0 3] bd^b. #§^^®%^^TTr«, IfH© 
Xl^^ > h t Hl©^>X*SL^'&t3-ti-T^-g-r Sfc 

0. 9t^mhu>xmo:)mm^±^<f3.^o) 

X. NA (MPl^) ^;«c^<-r-5l'«;^^;^k>X75^jg:- 

[0 0 0 4] ■^z.xm^r^m^m^-r^%<Dthx. m 

fc. m^uyx—f^m^mf^^ytm^it. &.to:)J:^u 
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[0 0 3 8] :!k\z, u>xj^figyD-fexicov^x^ai-r 
•5. vyxm^mz^m\^tz-^y.ifn^->ii\^x\-i, 

01 2~01 4{CS^f 3*S:©VX;^<£:^V^§o •?-bX, 

^rs 1 2 j's^TH 5 M 5 ^ffl v^x, m 1 ^mm 
hmmzvi^y^vmrn. mytmmhx/-^^-y:zyifi. 

fc^, 4 afzim^'T^^viZX.y^yif^ff'^, 
:^\Z. mi 3iZ^-rf^6-7Xi/M6\ZM':S\'^xm^ 2 a 

rzi-yx.y^yif^n\^\ ^<E>\zmi 4\z^-tw.7-^7.i/ 

*$nx, 01 b\zm-t^oti^m mm (a) ) mf- 
gFfH ([^0 (B) ) i^i^ii^ibis.^vyxtiWf^-^n^. 

[0 0 3 9] ^bX, i^nmrnxit, ^7V7.^'M7« 

< bxv^s. •rfi*^^, z.<oy]^^)VvyX 

4 2^^*8©CDPgSX3fiflJ(bX?^figb<t5i:bfe« 

i}in^-y=:.yifx^^m'>m^m^xriiUKi, mr- 

>X>^X^7^CVi. ^(Dfzib, -r^XCD-^X-i/ ^i^^iz 

©xjfi^f s^itj'?^^*^, ^(D^oiz-r^tm^ni^iz 

2^fcnt8g©PigiX3fi<Kb, X$-5;fcnt^<©g|S:x 

jfi^-r^;itJcj;o, iyyXiivx(Dmm<D\iii±^m-:> 
tz. ^(Dm<Dm^m.mzi^mmmt±w.i^tzm 1 nmm 

[0 0 4 0] ifc, ±mf^3^mMiz^\^^x^^(Dyu 
^)i'Uyx^(Dfpibm<D^x$>nii-£-s>b\z/'^^—y=.y 
if^mx^^ (/•^^-y-yym^EJ.f^izft^^) <d 

X. fc<i:;ltS01 6(C^^-ril8 VXi^M8<£fflVi. "f* 
©^>XM©3SB*X®^Jr^tbXSe>JCiP$a/2 
75:ttX->5^>ef-r«>J;5CbXfeav^. -r-Si, 017 
fc^f J:5t'+*g|553-»Sl l©X3fiflM$n-5;^i:i^£t). 
$ ^. tC >X t b X coatg^^iS < 7i S . 

[0 0 4 1] fj:43. ±ISb/c^3||iEMX«, :y5XS 
«4 1*iS-&b, ^©;^7X*^4 UC7U-^JH^>X* 
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hS^BtiCP I X{S|WIB#(C|^*3n-5 
[0 0 4 2] ;*S:*3*;fc. P>XJ^^^<i:%7t^^*^M© 

mimmm(z>m^\zi3\,^Tu>x^yu^)i'U>x\zh 

J: -5 «6(i«S * Jgfife L T *> ^ ® a fc 5 ^T * , 
[0 0 4 3] 

[^Hjrojgj*] JW±oJ;5lc, :^%mizm^U>X—ti^ 

mmf3i^<Di^mi$^yu±xiz^-Dxu>xtimM^mt 

PV'>X7lx-'fSS$MV^-5^1i:;^<> 
[0 0 4 4] $e.Jc, ^:©J;^tc^^^fr:/a-tX{cJ;0 
^t— #:'ft;b;fca-t?^>Xojg^*ifT;l-5K)-r, U>X 

[0B©ffi*^l5i?g] 

[01] (A) \t:^mm\zm^uyx-t^m^mi^9^yt 

^T®^lllJS««l*S^-r»f®0-Ccb-5. (B) 40 
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[0 2] ^<Dmmmm^^-ri&vsmx$>^. 

[0 3] lx>X$:®igt"-5^(CfflVi^VX^O— ^J^:^ 

[04] u>X'^m7&-r^mzm\'^^-7x^<D-'m^^ 

[0 5] P>X*®jfi-r-5^ICfflVi-5-7;^^'<D— 

■r0-ea5^. 

[0 6] u>x^mit-r^mzm^^^-^x^<D—&i^m 
•r0TS.-5, 

[0 7] k>Xc5Mjg:/n-trX*lftBj-r-50-ea&^o 
[08] ^>XcofflifiyD-fe7.S:ift0J-r§0-rc6^. 
[0 9] *%Bg{C^»§lx>X-#:a¥«#:»7tl^T«^ 
2 *«M^^-rjS®0T$>«.. 

[010] (A) p >x-i^m¥mi^^ 

^m^(Dm3mmm^B-rmmmxs>^, (b) 
p >xm^(Dik:kmmmx&^, 
[011] •^©«H«s^5^-r/£®0T*«)o 
[012] u>x^mM-r^mzm^^^-7x^(D—m^ 
^-r0T$)-&. 

[013] l/>X<&MitT'5^<CffiVi-5VXi:7©— 

^■r0T*-s, 

[014] u>x^mm.'r^mzm\'^^-rxi/<D—m^ 

[015] u>X®SS3fi7'a-fe;^*l5i?g-r«>0-r*-5, 
[016] m3nmm<D^i^m=i:mm.-r^mzm\'^^-7 

[017] ^>X®Mi£7'P-feX*mBJ-r-S0T^-5. 
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